Site-specific changes in the expression of fat-partitioning genes in weanling rats exposed to a low-protein diet in utero.
Intrauterine growth restriction is associated with increased prevalence of the metabolic syndrome in adult life, including increased adiposity. The aim of this study was to investigate if maternal protein energy malnutrition is associated with changes in expression of genes involved in fat partitioning in weanling rats. Time-mated mothers were placed on one of two isocaloric diets, low protein [(LP), 8% protein] or control (20% protein). All mothers remained on the diet throughout pregnancy and lactation. A third group received control for 2 weeks and was switched to LP for the last week of pregnancy and lactation [late low protein (LLP) group]. Offspring were analyzed at weaning for serum glucose, nonesterified fatty acids, triglyceride, and insulin. Expression of the genes acetyl-coenzyme A carboxylase, fatty acid synthase, and carnitine palmitoyl transferase 1 were measured in liver, quadriceps muscle, and subcutaneous white adipose tissue using semiquantitative reverse transcription-polymerase chain reaction. LLP and LP offspring were shorter, weighed less, had reduced serum insulin and nonesterified fatty acids, and had increased serum glucose, serum triglycerides, and hepatic triglycerides. Hepatic gene expression of acetyl-coenzyme A carboxylase and fatty acid synthase was increased 2-fold in LLP and LP offspring (p < 0.001). These changes were not seen in muscle or subcutaneous white adipose tissue. CPT-1 gene expression was unaltered in all tissues examined. Maternal protein energy malnutrition programs gene expression of lipogenic enzymes in the liver of weanling offspring in a manner favoring fat synthesis that may predispose these offspring to fat accumulation and insulin resistance later in life.